Introduction
============

Breast cancer is the most common cancer in developed and developing countries ([@B1]). It is the second most common cause of death due to cancer after lung cancer in women ([@B2]). According to recent statistics, the incidence of this cancer is increasing globally about 2% per year ([@B3]). Increasing of BC survival rate were showed in some studies ([@B4]--[@B6]). Improved survival rate is probably attributed to progression of treatment and increased screening ([@B7]). However, unfortunately, not all women enjoy such an increase in survival rate. This problem can be due to individual differences. Results of previous studies showed that the SDoH had an effect on survival, morbidity, and mortality rate of cancers ([@B8]). The diagnostic and therapeutic methods for disease have improved. However, the morbidity, mortality and prevalence of disease has been affected by the SDoH ([@B8]). Some of these factors include childhood conditions, social status, addiction, social support, work environment, transportation, etc. ([@B9]). Some indices are used for assessing these factors such as the socioeconomic status, level of education, occupation and level of income ([@B10]). The survival rate of breast cancer in countries with low level of education is often lower than other countries. The death induced by breast cancer in patients with low levels of education is 1.39 times higher in patients with high levels of education ([@B11]). Diagnosis, treatment and prognosis of breast cancer patients with low socioeconomic status were lower and poorer than other ([@B12]).

Despite our awareness of the effect of some items of SDoH on breast cancer survival, data on effect of different level of these factors on breast cancer survival is scarce. This gap was addressed by this meta-analysis. To date, several studies have been performed on the survival rate of breast cancer and the effect of SDoH on it ([@B13]--[@B16]). Despite the existence of these primary studies, no meta-analysis has been performed yet to investigate the effect of SDoH on breast cancer survival rate. This meta-analysis conducted to explore the prospective cohort studies, carried out in diverse settings, to assess the extent of effect of some SDoH factors on breast cancer survival rate.

Materials and Methods
=====================

This meta-analysis was approved and funded by the Vice-Chancellor of Research and Technology, Shahid Beheshti University of Medical Sciences.

Inclusion criteria
------------------

Cohort studies focusing on the survival rate of patients suffering from breast cancer were put into this meta-analysis, irrespective of publication date, language, age, nationality, religion, and race. The search was not in terms of language, but all the selected appropriate references in this meta-analysis were in English. One outcome was considered: the effect of some items of SDoH (included: education level, income and Socio Economic Status (SES)) on survival rate of breast cancer.

A case of breast cancer was specified with kind of tissue cancer that chiefly deals with the inner layer of milk glands or lobules, and ducts (tiny tubes that carry the milk) ([@B17]). As specified with WHO, The SDoH cover the major features of life and job like SES, employment, insurance status, education, and race influencing one's health both directly and indirectly ([@B18]).

Search methods
--------------

The following keyword set was used to develop the search strategy: (survival or survive or mortality or death) and (breast cancer or breast malignancy or breast tumor or breast neoplasm) and (cohort, retrospective, prospective, or follow-up or longitude) and (education level or income or employment or job or economic stability or food security or SDoH). Electronic databases including PubMed, Web of Science, and Scopus were searched until January 2019. To find extra references, the reference lists of all included studies were explored. Additionally, the authors of the selected studies were called for extra-unpublished studies.

Data collection and analysis
----------------------------

Two authors (MT and AAH) made the independent decision as to which studies should be put into this meta-analysis according to the study inclusion criteria. The probable disagreements were handled by discussion between the authors until reaching consensus. The kappa statistic for between-author reliability was 83%. Two authors (MT and AAH) extracted the data from the included studies. Once more, the probable disagreements were handled by discussion between the authors until reaching consensus. The variables extracted for analysis included first author's name, year and country of study, mean (range) age, study design, controlling for confounding (adjusted, unadjusted), sample size, items of SDoH and effect size associated 95% of confidence interval (CI).

Methodological quality
----------------------

Newcastle Ottawa Statement (NOS) Manual ([@B19]) was applied to examine the included studies in terms of the reporting quality. The NOS scale has a checklist of items to determine the risk of bias in the included studies and assigns a maximum of nine stars to the following domains: selection, comparability, exposure, and outcome. In this meta-analysis, the studies having seven star items or more were high-quality studies and those having six star items or less were low-quality ones.

Heterogeneity and publication bias
----------------------------------

Statistical heterogeneity was explored using chi-squared test at the 95% of significance level (P \< 0.05). Inconsistency between the results of studies was quantified using I^2^ ([@B20]). The Begg's ([@B21]) and Egger's ([@B22]) tests were used to check the likely publication bias. The survival rate (P) and its related 95% of confidence interval (CI) were shown as measures of survival rate from breast cancer influenced by each items of specified SDoH through a random-effects model ([@B23]). All statistical analyses were carried out at a significance level of 0.05 by Stata software (Version, 11, StataCorp, College Station, TX, USA).

Summary measures
----------------

We reported the relationship between some items of SDoH and breast cancer survival using hazard ratio (HR) with their 95% of confidence intervals (CI). Wherever reported, we applied the adapted form of HR measured for three potential confusing factors included age, race, and tumor size.

Results
=======

Description of studies
----------------------

The search singled out 7653 studies involving 7602 references from electronic databases, and 52 references from reference lists. Overall, 5249 duplicates, 2342 references were unrelated by reading titles and abstracts, and 37 references not fulfilling the inclusion criteria were left out. Thus, 25 studies, including 1,497,881 participants, were put into this meta-analysis ([Fig. 1](#F1){ref-type="fig"}). The features of the selected studies are shown in [Table 1](#T1){ref-type="table"}. Of the 25 selected studies in this meta-analysis, all had a cohort design; 22 were prospective ([@B13]--[@B16], [@B24]--[@B41]) and 3 retrospective ([@B42]--[@B44]).
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###### 

Summary of studied articles

  ***First author (yr)***   ***Country***   ***Design***    ***Mean age (years)***   ***Effect size***   ***Sample size***   ***NOS quality***
  ------------------------- --------------- --------------- ------------------------ ------------------- ------------------- -------------------
  Agarwal, Sh 2017          USA             Prospective     69.7                     Hazard Ratio        362797              \*\*\*\*\*\*\*
  Angeles, A 2016           Mexic           Retrospective   69.3                     Hazard Ratio        854                 \*\*\*\*\*\*\*\*
  Arias-Oritz, N 2018       Colombia        Prospective     63.4                     Hazard Ratio        375                 \*\*\*\*\*\*
  Brooke, H 2017            Sweden          Prospective     72                       Hazard Ratio        14231               \*\*\*\*\*\*\*
  Chang, Ch 2012            Taiwan          Prospective     57.6                     Hazard Ratio        3223                \*\*\*\*\*
  Dabbikeh, A 2017          Canada          Retrospective   59.3                     Hazard Ratio        920334              \*\*\*\*\*\*\*
  Dalton, S 2007            Denmark         Prospective     76.5                     Hazard Ratio        25897               \*\*\*\*\*\*\*
  Davoudi, E 2017           Iran            Prospective     62.5                     Hazard Ratio        797                 \*\*\*\*\*\*\*\*
  Diniz, R 2016             Brazil          Prospective     71.3                     Hazard Ratio        459                 \*\*\*\*\*\*\*
  Du, X 2008                USA             Prospective     74.9                     Hazard Ratio        35029               \*\*\*\*\*
  Eaker, S 2009             Sweden          Prospective     71.5                     Hazard Ratio        9908                \*\*\*\*\*\*
  Feller, A 2017            Swiss           Prospective     57.5                     Hazard Ratio        10915               \*\*\*\*\*\*\*
  Gajalakshmi, CK 1997      India           Prospective     76.9                     Hazard Ratio        2080                \*\*\*\*\*\*\*
  Goldberg, M 2015          Israeel         Prospective     60.2                     Hazard Ratio        21034               \*\*\*\*\*\*\*\*
  Hastert, T 2015           USA             Prospective     58.5                     Hazard Ratio        25260               \*\*\*\*\*\*
  Hussain, Sh 2008          Sweden          Prospective     68.4                     Hazard Ratio        5718                \*\*\*\*\*
  Lagerlund, M 2005         Sweden          Prospective     79.1                     Hazard Ratio        8230                \*\*\*\*\*\*
  Lan, N 2013               Vietnam         Retrospective   64.5                     Hazard Ratio        799                 \*\*\*\*\*\*\*
  Larsen, S 2015            Danmark         Prospective     63.5                     Hazard Ratio        1229                \*\*\*\*\*\*\*
  Miki, Y 2014              Japan           Prospective     62.7                     Hazard Ratio        22458               \*\*\*\*\*\*\*\*
  Rezaianzadeh, A 2009      Iran            Prospective     69.9                     Hazard Ratio        1148                \*\*\*\*\*
  Schrijvers, C 1995        Netherland      Prospective     68.8                     Hazard Ratio        3928                \*\*\*\*\*\*
  Shariff, S 2015           USA             Prospective     60.8                     Hazard Ratio        9372                \*\*\*\*\*\*\*
  Stavraky, K 1996          Canada          Prospective     54.9                     Hazard Ratio        575                 \*\*\*\*\*\*\*\*
  Teng, A 2017              New Zealand     Prospective     59.3                     Hazard Ratio        11231               \*\*\*\*\*\*\*

Results of the search
---------------------

In this study, 10,687 references were recognized involving 10,159 references by the electronic searches and 528 by screening reference lists or calling the target authors up to July 2015. Overall, 3590 duplicates were left out and 7003 obvious unrelated references by reading titles and abstracts. Hence, 94 references remained for further assessment. Sixty references were left out because of not fulfilling the inclusion criteria. Thirty-four studies fulfilled our inclusion criteria ([Fig. 1](#F1){ref-type="fig"}). NOS manual was applied to explore the selected studies in terms of reporting quality. Based on this scale, 15 studies were high quality ([@B13], [@B14], [@B16], [@B26]--[@B28], [@B31]--[@B33], [@B36], [@B39], [@B40], [@B42]--[@B44]) and 10 studies were low quality ([@B15], [@B24], [@B25], [@B29], [@B30], [@B34], [@B35], [@B37], [@B38], [@B41]).

Synthesis of results
--------------------

The relationship between breast cancer survival and some items of SDoH is given in [Figs. 2](#F2){ref-type="fig"}--[4](#F4){ref-type="fig"}. Based on these forest plots, the HR estimate of breast cancer survival was 1.18 (95% CI: 1.06, 1.30, I^2^=50.6%, 7 studies) among low level of SES, 1.11 (95% CI: 1.01, 1.21, I^2^=29.8%, 9 studies) among middle level of SES and 0.82 (95% CI: 0.67, 0.98, I^2^=67.2%, 7 studies) among high level of SES ([Fig. 2](#F2){ref-type="fig"}).
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The HR estimate of breast cancer survival was 0.98 (95% CI: 0.93, 1.03, I^2^=84.8%, 5 studies) among low level of income, 0.94 (95% CI: 0.86, 1.02, I^2^=92.6%, 8 studies) among middle level of income and 0.82 (95% CI: 0.70, 0.94, I^2^=84.3%, 7 studies) among high level of income ([Fig. 3](#F3){ref-type="fig"}).

The HR estimate of breast cancer survival was 1.16 (95% CI: 0.94, 1.38, I^2^=83.5%, 8 studies) among under the high school level of education, 0.88 (95% CI: 0.79, 0.96, I^2^=66.5%, 12 studies) among diploma level of education and 0.72 (95% CI: 0.66, 0.78, I^2^=42.6%, 8 studies) among academic level of education ([Fig. 4](#F4){ref-type="fig"}).

Publication bias
----------------

The Begg's and Egger's tests were used to examine the likely publication bias that was further visualized by the funnel plot. No indication of publication bias was observed according to the Begg's test among studies focusing on the breast cancer survival among levels of SES (P=0.414), levels of income (P=0.516), and levels of education (P=0.161). Moreover, according to the results of Egger's test, there was no evidence of publication bias among studies addressing the breast cancer survival among levels of SES (P=0.573), levels of income (P=0.158), and levels of education (P=0.183).

Discussion
==========

We summarized the available evidence from cohort studies addressing the relationship between some items of SDoH and breast cancer survival. Our results suggested that the high level of SES, income and education were considerably related with higher survival of breast cancer; however, this association was not very strong.

Evidence of heterogeneity was observed in all the included studies but for studies reporting the HR of breast cancer among low and middle levels of SES and academic level of education. The difference between the participants and the risk of bias of the included studies can be used to justify the observed heterogeneity relatively. However, care must be taken in the Q-test interpretation. One of problems of this test may occur in meta-analysis of observational studies with large sample size. The involvement of many studies in a meta-analysis, as in our meta-analysis, means more power of the test to spot a small amount and clinically unimportant of heterogeneity ([@B45]). The small within-study variance is one reason that may explain this heterogeneity. In addition, the issue that the studies come from different settings and different populations sample sizes and follow-up periods are the other reasons clarifying the observed heterogeneity across studies relatively.

In this study, an increase in the levels of education leads to an increase in the survival of breast cancer. The effect of levels of education on health status has been performed in previous studies ([@B46]). The results of a study expressed that the low education levels was a risk factors for death of breast cancer ([@B47]). The levels of education also are related to the levels of income and SES. In other words, the difference in educational levels reflects the difference in SES between individuals. These differences affect the health status of individuals in a variety of ways. Women with higher levels of education show up for screening for breast cancer regularly and frequently ([@B48]). As a result, their cancers will be diagnosed sooner. In the present study, the association between SES and BC survival was significant. This association also was significant in various studies. The dose-response relationship between SES and education levels with BC survival were showed in this study. The BC survival increased with the increasing the SES and education levels. The dose-response relationship is an important criterion of causality. In a study, the education levels had a positive effect on BC survival. In addition, the BC patients with higher SES had a more survival ([@B49]). Another study evaluated the SES effect on survival of breast cancer in young Australian urban women. It showed that the HR estimate of BC recurrence in women with academic education compared to incomplete high school education was 1.51; however, it was not significant. In addition, there was not association between SES and BC survival that was not consistent with our findings ([@B50]). In a study conducted by Aziz et al. the patients with BC were divided to three groups (low, middle, and high SES). The lower SES had an effect on BC survival. In addition, the association between education levels and BC survival was determined ([@B51]). There was SES inequality in BC survival rate ([@B52]). The diagnosis and screening of breast cancer related to SES levels and increased the BC survival.

Moreover, these individuals are often at higher levels of income and can receive the best health care services easily and quickly. The survival rate of breast cancer is associated with comprehensive treatment. In addition, individuals with higher levels of education study more; therefore, they have more information about screening, prevention, and treatment of cancer.

The lower use of mammography screening leads to higher late stage diagnosed cancers and lower the survival rate. The survival of cancer also is affected by age at diagnosis and tumor progression. In this study, the effect of the SES, income, and education levels on survival rate of breast cancer calculated with adjust for age and tumor progression.

There were some limitations in this study as follows: i) the primary objective of this meta-analysis was to evaluate the effect of all items of SDoH on breast cancer survival, but because of restricted number of studies for other items (employment, access to health center, economic stability and food security), finally we only included these three items (SES, education and income). ii) Other limitations of this study included inadequate prospective cohort study, low-quality studies, and unavailability of the studies for diverse reasons like outdated studies and not printed electronic papers. iii) We performed subgroup analysis to assess the effect of different level of SES, education and income (low, middle, high) on breast cancer survival. Nevertheless, the number of studies in some subgroups restricted. This probably influenced the reliability of the results of subgroup analyses. Regardless of these limitations, this meta-analysis could find evidences of association between breast cancer survival and SES, education and income.

In addition, this meta-analysis indicated an apparent relationship between the levels of SES, education and income with breast cancer survival. The amount of studies and body of identified evidence made a robust conclusion possible regarding the objective of the study for estimating the effect of these items of SDoH; seemingly, it is not probable that further research would change our confidence in the estimate of effect.

Conclusion
==========

The levels of SES, education and income were significantly associated with breast cancer survival, although these associations were not very strong. Nevertheless, this issue justifies that increased level of these factors may help increased the survival of cancers including breast cancer.

Ethical considerations
======================

Ethical issues (Including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double publication and/or submission, redundancy, etc.) have been completely observed by the authors.

This study is part of PhD thesis of Dr. Majid Taheri in the field of Medical Sociology funded by Shahid Beheshti University of Medical Sciences.

**Conflict of interest**

The authors declare that have no conflict of interest to declare.
